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Comparison of Aroma Active Compounds in Fried Rices Prepared by Flash-frying and

Stir-frying
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ABSTRACT

Flash-frying technique is similar to stir-frying but it allows fire to contact with food to give a
unique smoke aroma, wok flavor. Aroma active compounds were analyzed by using Gas
Chromatography-Olfactometry (GC-O). The flavor dilution (FD) factors of the odor active compounds
were determined by Aroma Extraction Dilution Analysis (AEDA). The most prominent volatile
compounds of flash-fried rice (FFR) that had FD factor of 81 were 2,4-heptadienal (stir-fried oil),
nonanal (sweet, smoky), heptanone (metallic, rust), unknown (fishy, salty) and unknown (sweet, stale)
. There were 2 unknowns that had “wok” aroma characteristic with FD factors of 9 and 0. The typical
stir-fried rice (SFR) had octadienone (metallic, rust) and an unknown (sweet) with FD factor of 81as its
prominent aroma compounds. The sensory evaluation, preference test showed the concentration of
10% the extracted wok flavor in sauce had the highest score. In this experiment, aroma compounds
from flash fried rice were extracted using 99.8% ethanol at the ratio of 80 g fried rice/360 ml ethanol in
order to be used in a stir-fried sauce. From preference test of odor, the panelists preferred the sample

with 10% ethanolic extract than the other samples (p < 0.01).
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Table 1 Aroma active compounds in flash-fried rice (FFR) and stir-fried rice (SFR)

. RI FD factor °
Compounds Description
FFAP  HP-5 FFR SFR

butanal green <1000 n.a. 27 3
unknown A fishy, salty 1061 n.a. 81 3
1-hexen-3-one " metallic, solvent 1095  n.a. 9 -
unknown B sweet, stale 1135 n.a. 81 3
heptanone” metallic (rust) 1204  n.a. 81 9
2-acetyl-1-pyrroline ' sweet, pandan like 1220 939 27 3
propyl butyrate “ solvent 1221 n.a. 27 -
unknown C wok 1266 n.a. 9 -
unknown D acetic acid 1319 n.a. 27 3
unknown E wok 1321 n.a. 0 -
nonanal * sweet, smoky 1370  n.a. 81 3
(E,E)-2,4-heptadienal ° stir-fried oil, sour 1461 n.a. 27 0
2,4-heptadienal © stir-fried oil, burnt 1475 n.a. 81 -
3,6-dihydro-4-methyl-2-(2-methyl-1-  oily 1485 n.a. - 3
propenyl)-2H-pyran “
(2)-2-nonenal *"" stir-fried oil, sweet, burnt 1497 1151 9 -
propanoic acid “ sour, rancid 1506 n.a. - 3
2-nonenal “ stir-fried oil 1522 n.a. 9 -
(E)-2-nonenal o stir-fried oil 1531 n.a. 27 3
linoleic acid © stir-fried ol 1556  n.a. 9 0
isobutyric acid ko sour, rancid, salty 1565 n.a. 0 3
(Z)—2—decena|de stir-fried oil, burnt 1586 1256 27 -
(E)-2-decenal °*° stir-fried oil 1630  n.a. 3 -
(E,E)-2,4-nonadienal i stir-fried oil 1704 n.a. 9 -
(E,Z)-2,4-decadienal ° stir-fried oil 1770 n.a. 9 -



FD factor "

Compounds Description °

FFAP  HP-5 FFR SFR
heptanoic acid® oily, sweet 1938 n.a. 9 -
(E)-4,5-epoxy-(E)-2-decenal ' oily 1984 n.a. - 3
octanoic acid’ stir-fried oil 2052 n.a. 3 -
6,10,14—trimethyl—2—pentadecanonek stir-fried oil, sweet 2111 n.a. 3 0
decanoic acid ° oily 2251 1393 3 -
3—pheny|—2—propen—1—oIk oily,sweet 2304 n.a. 0 3
dodecanoic acid ' stir-fried oil, sweet 2473 n.a. 3 -
octadecanol stir-fried oil, sweet, oily 2574 2232 3 9
1,3-butanediol ° solvent na. 785 3 -
hexanal *" green n.a. 799 9 9
heptanone “ metallic, solvent n.a. 885 27 3
unknown F sweet n.a. 907 27 3
unknown G fishy n.a. 917 - 27
acetylfuran” sweet n.a. 923 27 3
octadienone metallic (rust) n.a. 997 27 81
unknown H sweet n.a. 1024 - 81
limonene *" citrus na. 1035 27 -
decanal ** sweet, smoky na. 1205 27 9
dodecanal ° stir-fried oil, burnt n.a. 1407 27 9
2-dodecenal stir-fried oil n.a. 1461 27 -
methyl dodecanoate stir-fried oll n.a. 1511 - 27
hexyl octanoate “ stir-fried oil, burnt n.a. 1568 27 27
butyl laurate “ frying oil n.a. 1680 - 9
unknown | stir-fried oil, burnt n.a. 1701 27 3
unknown J stir-fried oil, burnt n.a. 1744 27 -
unknown K frying oil n.a. 1751 - 27
unknown L stir-fried oil, sweet, burnt n.a. 1815 27 -
unknown M stir-fried oil n.a. 1890 - 27
unknown N frying oil n.a. 1982 - 27
2-methy|propylhexadecanoatek stir-fried oil, burnt n.a. 2014 0 9
unknown O oily n.a. 2016 27 -
unknown P stir-fried oil, burnt n.a. 2164 27 -



Rl FD factor "

Compounds Description °
FFAP HP-5  FFR  SFR

oleic acid stir-fried oil, burnt n.a. 2070 27 27

Note * Odor description at the sniffing port from GC-O. ° FD Fator on HP-5MS or FFAP columns; FD
Factor = 0 means the extract before diluted by AEDA method, - means no detected odor. ¢ Identified
by comparing with retention index (RI) on HP-5MS or FFAP columns, mass spectra obtained by MS
and odor at the sniffing port on the same column. ¢ |dentified by comparing with retention index (RI)
on HP-5MS or FFAP columns and odor description at the sniffing port with the data from Wagner and
Grosch (1997) © Reiner and Grosch (1998) " Jezussek et al. (2002) ¢ Kirchhoff and Schieberle (2001)h
Buettner et al. (2003)i Schnermann and Schieberle (1997) ! Steinhaus et al. (2007) “ Acree and Amn
(2009) ' Karagul-Yuceer et al. (2003) ™ Rychlik et al. (1998) " Varlet et al. (2003) ° Tairu et al. (2006)
El-Sayed (2009) *“|dentified based on standard compound.

AMNN133ATIZANNLLITLIIN (Analysis of variance, ANOVA) kazidTauiieLANNLANFNeT8

AedY  wudnimaseutaudinipananseaniandindueesansaiandaulin  10%  wnigalnagd

'
o o a

AZWWUANNTALAIAR AB 6.19 Azuuwdnet luszAuANTaLdniotwazuAns1vatnaltiidATyEs (p

o

'
v v =2

< 0.01) AUEINNTINANTARNN AN NTUIDIANTATANALERN 0%, 20% WAL 30% TIRALLUUANNTAL

{1 5.38, 5.47 4az 4.61 ANAAU (Table 2)

Table 2 Liking scores for ethanolic extract levels in sauce.

Levels of ethanolic extract Liking scores
30% 4.61°
20% 5.47°
10% 6.19°
0% 5.38°

a

Note “° Different alphabets within the same column show the significant differences (p <0.01)
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